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(54) Abstract Title 

An ear temperature measuring device 

(57) The device consists of a housing (3) and a detection assembly, which includes a hollow cone shaped 
detection head (4) fixed to one side of the housing, and an infrared sensor (5) mounted in the detection head 
having its detection surface (51) almost flush with a front opening of the detection head. A heat conducting 
material (6) is applied over a contact area between the sensor and the detection head so that heat is conducted 
from the sensor to the head to be radiated therefrom. When the detection head is placed in the ear, the infrared 
sensor close to the front opening of the detection head directly detects infrared radiated from the external 
auditory canal and the eardrum, its accuracy ensured as there is no obstacle between the sensor and the 
eardrum and the distance between them is reduced. 
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Fig. 2 




Fig. 3 



A THERMOSCAN WITH SIMPLIFIED DETECTION ASSEMBLY 



The present invention relates to a thermoscan for taking 
temperature at ear, and more particularly to a thermoscan 
having a structurally simplified detection assembly to 
reduce production cost and enable even more accurate 
temperature taking. 

There are different areas on a body, such as oral cavity, 
eardrum, rectum and armpit, at where a body temperature is 
usually taken. However, it is also known the temperature 
taken at eardrum is far more accurate than that taken at 
other areas in terms of reflecting a real body temperature. 
For this reason, a thermoscan for scanning an infrared 
radiation temperature at eardrum is developed. Since such 
thermoscan enables a user to take body temperature quickly, 
conveniently and accurately, it is widely adopted in 
professional and domestic health care. A problem with the 
conventional thermoscan is it has a structurally complicated 

detection assembly and therefore could not be easily 
manufactured at low cost. 

Please refer to Figs. 1 and 2 that are exploded perspective 



and assembled sectional views, respectively, of a 
conventional thermoscan for taking temperature at ear. As 
shown, the conventional thermoscan includes a housing 1 and 
a detection assembly fixed to one side of the housing 1 near 
a top thereof. The detection assembly includes a hollow 
truncated cone-shaped detection head 11 having a rear end 
connected to the housing 1 and a front end providing a front 
opening, a multi-step and hollow basic tube 13 fitly mounted 
in a rear portion of the detection head 11, an infrared 
sensor 12 disposed in the basic tube 13, and a waveguide 
14 fixedly connected to a detection front surface of the 
infrared sensor 12. As can be clearly seen from Figs. 2, 
the waveguide 14 is located in a most front part of the basic 
tube 13. A membrane film 15 covers a front opening of the 
basic tube 13 to prevent dust from entering into the basic 
tube 13. Wherein, the basic tube 13 is generally made of 
a nickel-plated copper tube and the waveguide 14 is 
generally made of an internally and externally mirror- 
finished and gold-plated copper tube to enable increased 
infrared reflectivity thereof. 

When taking a patient's eardrum temperature with the 
above-described thermoscan, the detection head 11 is 
extended into the patient's external auditory canal, 
allowing infrared ray radiated from the external auditory 



canal and the eardrum to reach the infrared sensor 12 via 
the waveguide 14. An internal operating unit in the 
thermoscan conducts operation and outputs a corresponding 
body temperature value via an output means. In the course 
of taking the ear temperature, it is inevitably the 
detection head 11 would contact with the patient's external 
auditory canal and be contaminated. To prevent possible 
infection caused by the contaminated detection head 11, a 
cap 2 is generally provided to cover the detection head 11 
as sanitary and protective measures. This is particularly 
necessary in medical organizations. To ensure absolute 
sanitation and safety in use, the cap 2 is preferably a 
disposable cap for use only once before it is discarded. 

The following are disadvantages found in the use of the 
above conventional thermoscan and the cap 2: 

1. The manufacture of the basic tube 13 and the waveguide 
14 causes extra cost to the thermoscan, particularly the 
waveguide 14 that is mirror-finished and gold-plated on 
both inner and outer surfaces thereof to increase 
difficulties and unnecessary waste in the production of 
the thermoscan. Therefore, the conventional 

thermoscan is always sold at very high price. 
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2. The infrared sensor 12 is located at an inner end of the 
waveguide 14 and therefore an overly long distance 
exists between the detection front surface of the sensor 
12 and the front opening of the detection head 11. in 
the event the waveguide 14 is not evenly gold-plated on 
its surfaces to adversely decrease its infrared 
reflectivity, this long distance would worsen the 
decreased infrared reflectivity of the waveguide 14. 
Moreover, both the membrane film 15 and the cap 2 would 
form barriers that adversely affect the accuracy of 
infrared temperature taken with the conventional 
thermoscan . 



3. In the event controls over materials and techniques for 
manufacturing the membrane film 15 and the cap 2 are poor, 
the membrane filn?- 15 and the cap 2 would have largely 
reduced infrared permeability and cause errors in 
detecting infrared rays. 
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4. The membrane film 15 in front of the basic tube 13 tends 
to break due to improper touch of it . It is very possible 
for dust to easily enter the waveguide 14 and even arrive 
the detection front surface of the infrared sensor 12 
via a broken or damaged membrane film 15 to adversely 
affect the accuracy of detected temperature. Moreover, 



the waveguide 14 has very small internal diameter and 
is therefore not easily wiped or cleaned to remove dust 
in it. That is, it is uneasy to clean and/or maintain 
the conventional thermoscan. 

It is therefore tried by the inventor to develop an improved 
thermoscan having simplified detection assembly to enable 
easy manufacture and reduced cost of the thermoscan as well 
as to effectively increase the accuracy of the ear 
temperature scanned with the improved thermoscan. 



A primary object of the present invention is to provide a 
thermoscan that includes a simplified detection assembly 
to largely reduce the manufacturing cost of the thermoscan 
and effectively increase the accuracy of temperature 
scanned . 

To achieve the above and other objects, the thermoscan of 
the present invention mainly includes a housing and a 
detection" assembly fixedly connected to one side of the 
housing. The detection assembly includes a hollow and 
truncated cone-shaped detection head and an infrared sensor 
mounted in the detection head. The detection assembly of 
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the present invention is characterized in that the infrared 
sensor is located close to a front end of the detection head 

t 

with a detection front surface of the sensor being almost flush 

with a front opening of the detection head, that a type of 
heat-radiation promoting material is applied over a contact 
area between an outer peripheral surface of the infrared 
sensor and an inner wall surface of the detection head, and 
that a disposable cap made of a material less hard than the 
housing and having a front opening is selectively covered 
on the detection head for sanitation purpose. 



The structure and the technical means adopted by the present 
15 invention to achieve the above and other objects can be best 
understood by referring to the following detaileo 
description of the preferred embodiments and the 
accompanying drawings, given by way of example, wherein 
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Fig. 1 is an exploded perspective of a conventional 
thermoscan; 



Fig. 2 is a fragmentary sectional view of the thermoscan 
of Fig. 1 in an assembled state; 
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Fig. 3 is a fragmentary sectional view of a thermoscan 
according to an embodiment of the present invention; and 

Fig. 4 is a perspective showing the use of the thermoscan 
of the present invention, wherein a part of the cap thereof 
is cut away to show an internal structure thereof. 



Please refer to Fig. 3 that is a fragmentary sectional view 
of a thermoscan according to an embodiment of the present 
invention and Fig. 4 that is a perspective of the thermoscan 
of Fig. 3 with a cap thereof partially cut away to show 

retaining means provided thereat. As shown, the 

thermoscan mainly includes a housing 3 having a connection 
portion 31 that forward projects from an upper front of the 
housing 3 and has an annular rib 32 formed around an outer 
periphery of a free end of the connection portion 31, and 
a detection assembly connected to the housing 3 at the 
connection portion 31. The detection assembly further 
includes a detection head 4 in the form of a hollow cone 
fixedly connected to the connection portion 31 from an outer 
side thereof, an infrared sensor 5 directly mounted in the 
detection head 4 close to a front opening of the detection 
head 4 so that a detection front surface 51 of the infrared 
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sensor 5 is almost flush with the front opening of the 
detection head 4, silicone compound 6 applied between an 
outer peripheral surface of the .infrared sensor 5 and an 
inner wall surface of the detection head 4, and a disposable 
cap 7 that has a front opening 71 and retaining means 72 
provided along a rear inner periphery of the cap 7 for 
engaging with the annular rib 32 around the connection 
portion 31 on the housing 3 and thereby attaching the cap 
7 to the connection portion 31*. 

The housing 3 is preferably made of a polymerized resin 
having high hardness, such as ABS. And the cap 7 is 
preferably made of a polymerized resin having low hardness, 
such as PP. That is, the cap 7 is of a soft structure 
compared to the housing 3. This arrangement allows the cap 
7 to be connected to or removed from the connection portion 
3 1 without causing damage to or breaking rib 32. The detection 
head 4 is preferably made of a nickel-plated copper tube. 
The silicone compound 6 is applied to provide the metal 
detection head 4 with better thermal conductivity and 
accordingly enhanced heat radiation effect. 

With the above-mentioned simplified structure of the 
detection assembly of the present invention, the multi- 
step basic tube 13 and the waveguide 14 in the conventional 



thermoscan are omitted to largely reduce technique and cost 

required in the production of a thermoscan. In actual 

application of the thermoscan, the use of cap 7 may be 

optionally decided depending on actual needs . For example, 

a medical organization would generally have to purchase a 

large quantity of caps 7 to avoid repeated use of the same 

one cap 7. Since the detection front surface 51 of the 

infrared sensor 5 is located very close to the front opening 

of the detection head 4, infrared ray radiated by the 

external auditory canal and the eardrum could very easily 

arrive the detection front surface 51 of the infrared sensor 

5 when the thermoscan is used to take the temperature in 

the ear, no matter whether there is a cap 7 attached to the 

detection head 4 or not . And since there is not any barrier, 

that is, the membrane film 15, in the course of heat transfer 

< 

to the infrared sensor 5, ear temperature can be more 
effectively and accurately detected. In the event of a 
dust-contained detection front surface 51, the infrared 
sensor 5 could be easily and conveniently accessed and 
cleaned or maintained via the front opening of the detection 
head 4 . Moreover, the location of the detection front 
surface 51 that is almost flush with the front opening of 
the detection head 4 and the application of silicone 
compound 6 between the infrared sensor 5 and the detection 
head 4 together largely reduce heat that might exist on the 
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detection front surface 51 after the ear temperature has 
been taken. Any remained heat on the detection front 
surface 51 could be transferred to outer surface of the 
detection head 4 and quickly dissipated. This further 
inhibits heat from transferring to the infrared sensor 5 

and therefore ensures stable and highly accurate 

temperature scanning next time. 

The following are some of the advantages provided by the 
specially structured thermqscan of the present invention: 

1. The sufficient thermal conductivity of the thermoscan 
enables the infrared sensor 5 to take accurate 
temperature. 

* 

2. The simplified structure of the detection assembly of 
thermoscan enables easy manufacture and largely reduced 
production cost of the thermoscan. 

3. The detection front surface 51 of the infrared sensor 
5 may be easily accessed and cleaned to avoid adverse 
influence on taking an accurate temperature. 

4. The silicone compound applied on the contact area 
between the outer peripheral surface of the infrared 



sensor 5 and the inner wall of the detection head 4 
enables enhanced thermal conductivity of the detection 
assembly and therefore quick heat radiation therefrom. 

5. The distance between the detection front surface 51 and 
the eardrum is largely reduced to enable more accurate 
temperature scanning. 

The present invention has been described in an illustrative 
manner, and it is to be understood that the terminology used 
is intended to be in the nature of description rather than 
of limitation. Many modifications and variations of the 
present invention are possible in light of the above 
teachings. Therefore, it is to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. 



CLAIMS: 
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1. A thermoscan for taking ear temperature, comprising a 
housing and a detection assembly provided on said 
5 housing; 

said housing being provided at an upper front with a 
connection portion; and 

said detection assembly being fixedly attached to said 
connection portion of said housing to forward project 
therefrom, said detection assembly further comprising 
a detection head and an infrared sensor; 

said detection head being substantially in the form of 
a hollow truncated cone with a front opening; and 

said infrared sensor being directly mounted in said 
hollow detection head close to said front opening, such 
that a detection front surface of said infrared sensor 
is almost flush with said front opening of said detection 
head, and an outer peripheral surface of said infrared 
sensor that contacts with an inner wall surface of said 
detection head being applied with a material that 
promotes heat radiation from said detection assembly. 
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2. A thermoscan as claimed in claim 1, wherein said material promoting heat 
radiation is a silicone compound, 

3. A thermoscan as claimed in claim 1, wherein said detection head is optionally 
covered with a disposable cap, said cap being made of a material having a hardness 
lower than that of a material used to produce said housing, said cap having a front 
opening corresponding to said front opening of said detection head and a rear end 
having retaining means provided along an inner peripheral of said rear end to removably 
engage with an annual rib provided along an outer periphery of said connection portion 
of said housing. 

4. A thermoscan substantially as herein described with reference to Figures 3 and 4 
of the accompanying drawings. 



Amendments to the claims have been filed as follows 

CLAIMS: 

1. An ear thermometer for taking ear temperature, comprising a 
housing and a detection assembly provided on said 
housing; 

said housing being provided at an upper front with a 
connection portion; and 

said detection assembly being fixedly attached to said 
connection portion of said housing to forward project 
therefrom, said detection assembly further comprising 
a detection head and an infrared sensor; 

said detection head being substantially in the form of 
a hollow truncated cone with a front opening; and 

said infrared sensor being directly mounted in said 
hollow detection head close to said front opening, such 
that a detection front surface of said infrared sensor 
is almost flush with said front opening of said detection 
head, and an outer peripheral surface of said infrared 
sensor that contacts with an inner wall surface of said 
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detection head, and a material being provided in an area between an outer peripheral 
surface of said infrared sensor and an inner wall surface of said detection head to 
enhance thermal conductivity from said infrared sensor to said detection head, so that 
conducted heat is then radiated from said detection head. 

2. An ear thermometer as claimed in claim 1 , wherein said material promoting heat 
radiation is a silicone compound. 

3. An ear thermometer as claimed in claim 1 , wherein said detection head is 
optionally covered with a disposable cap, said cap being made of a material having a 
hardness lower than that of a material used to produce said housing, said cap having a 
front opening corresponding to said front opening of said detection head and a rear end 
having retaining means provided along an inner peripheral of said rear end to removably 
engage with an annua] rib provided along an outer periphery of said connection portion 
of said housing. 

4. An ear thermometer substantially as herein described with reference to Figures 3 
and 4 of the accompanying drawings. 
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